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(54) Three-dirneritional shape measuring instrument with laser scanner and digital camera 



(57) A threo-dirnansional shape measuring instru- 
ment includes a digital camera (17) adapted to photo- 
graph an object having a three-dimensional shape and 
to obtain an original pattern image. Aleo a laser three- 
dimensional measuring instrument (16) measures data 
of the object with a non -contact state. A calculation- 
complement software utilizes measuring data of the 
three-dimensional measuring instrument and photo- 
graphed pattern data to uncertain line portion by meas- 
uring the laser three-dimensional measuring Instrument 
and outline portion. Therefore, measuring instrument 
can measure a complete three-dimeneional shape of 
tho upper half of the body of a person or the like sub- 
stantially havingclear outline by using the digital camera 

(17) and laser three-dimensional measuring instrument 

(18) provided fixedly. Used with an automate three-di- 
mensional engraver for coins and cameos. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] Thisinvention relates to a shape -measuring in- 
strument for three-dimensional object that can be used 
for e -three-dimensional apparatus, computer graphics 
or the like. 

[0002] A known three-dimensional measuring instru- 
ment is used as measuring instrument of three-dimen- 
sional object. 

[0003] A known laser three-dimensional measuring 
instrument applies laser beam to object to a scanning 
line and measures three-dimensional data, so that It Is 
difficult to measure three-dimensional data even if laser 
beam is irradiated at the shape angle. Moreover, con- 
cerning measuring the upper half of the body, if the out- 
put of laser is decreased up to a certain point which is 
not injurious to the eyes, it is difficult to measure it be- 
cause laser is hard to be scattered when it is irradiated 
by the black part such as hair, eyebrows or the like. 
[0004] Therefore, the usual laser three-dimensional 
measuring instrument uses the sensor which can read 
the dispersion direction of the laser beam, however, it 
can be measured only the surfaces that the laser beam 
hit aspect and the sensor can recognize and an outline 
portion can not be measured to become a sharp line. In 
addition, the usual measuring instrument can not meas- 
ure a three-dimensional ehape such as person's upper 
halt of the body with the neat outline completely. 

SUMMARY OF THE INVENTION 

[0005] In view of the foregoing, it is an object of the 
present Invention to provide a measuring Instrument of 
a three-dimensional object which can measure a com- 
plete three-dimensional shape of the upper half of the 
body of a person or the like substantially having clear 
outerllna by using the digital camera and laser three- 
dimensional measuring instrument provided fixedly. 
[0006] The above and further objects and novel fea- 
tures of the invention will more fully appear from the fol- 
lowing detailed description when the same ie read in 
connection with the accompanying drawings. 
[0007] It Is to be expressly understood* however* thai 
the drawing is for the purpose of illustration only and is 
not intended as a definition of the limits of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] 

FIG. 1 is a front view in use; 

FIG. 2 is a side view in use; 

FIG. 3 Is a plan view In use; 

FIG. 4 is a schematic explanatory view in use; 

FIG. 5 is a blockdiagram in use; 

FIG. 6 is a schematic explanatory view showing a 



first embodiment of the present invention; 
FIG. 7 is a block diagram showing a first embodi- 
ment of the present invention; 
FIG. 8 is an explanatory view of an automatic three- 
£ dimensional engraving device showing a first em- 
bodiment of the present invention; 
FIG. 9 is an explanatory view of a supply device for 
a three-dimensional object showing a first embodi- 
ment of the present invention: 
FIG. 10 is an explanatory view of a manipulator 
showing a first embodiment of the present inven- 
tion; 

Fig. 11 is a front view of a three-dimensional object 
engraved with a three-dimension showing a first 
embodiment of the present invention; 
FIG. 12 is across-sectional view taken on line 12-12 
in FIG. 11, 

FIG. 13 is a schematic explanatory view showing a 
second embodiment of the present invention; 
FIG. 14 is a block diagram showing a second em- 
bodiment of the present invention; 
FIG. 15 is a schematic explanatory view showing a 
third embodiment of the present invention; 
FIG. 16 is a block diagram showing a third embod- 
iment of the present invention; 
FIG. 17 is a schematic explanatory view showing a 
fourth embodiment of the present invention; and 
FIG. 1 8 is a block diagram showing a fourth embod- 
iment of the present invention. 

DESCRIPTION OF THE REFERRED EMBODIMENT 

[0009] Preferred embodiments of the present inven- 
tion are described in more detail below referring to the 
accompanying drawings. 

[001 0] An understanding of the present invention may 
be best gained by reference FIGS. 1 to 18. FIGS. 1 to 
12 illustrate a measuring instrument of a three-dimen- 
sional object of the first embodiment of the present In- 
vention. 

[0011] Numeral 1 shows an automatic three-dimen- 
sional engraving apparatus having a three-dimensional 
shape measuring instrument 2 of the present invention. 
The automatic three-dimensional engraving apparatus 
1 1s composed of a case 6 having a lower case body 4 
and an upper case body 5, a chair 7, the three-dimen- 
sional shape measuring instrument 2, a monitor 9, an 
automatic three-dimensional engraver 10, a manipula- 
tor 14 and an operation device 16. 
[0012] In details, the case 6 is composed of the lower 
case body 4 having leg members 3,3,3,3, which are 
formed at a bottom face thereof, for adjusting its height 
of the case 6 and the upper case body 5 fixed integrally 
with an upperportion of the lowercase body 4. The chair 
7 Is Installed connectedly to the lower case body A such 
that it is located in front of the case 6 so as to face to- 
gether. The three-dimensional shape measuring instru- 
ment 2 of the present invention detects the shape of the 
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three-dimensional object aa the upper haff of the body 
of a parson B who eat on the chair 7 provided with the 
lower case 4. The monitor 9 is installed into the upper 
case body 5 and displays the three-dimensional image 
of the upper half of the body of a person B as an object. 
The manipulator 14 is installed into the upper case body 
5, supplying the solid sculpture body 11 such as coins, 
cameos or the like from a ©olid sculpture supply device 
12 to the automatic three-dimensional engraver 1 0 and 
discharging the solid sculptured body 11 A through an 
outlet 1 3 formed at the lower body 4 from the automatic 
three-dimensional engraver 10. The operation device 

16 starts the measuring instrument 2, manipulator 14 
and automatic three-dimensional engraver 10 automat- 
ically when the user throws the predetermined value of 
coins into a coin slot 15 provided in the front surface of 
the upper case body 5. 

[0013] As shown in FIGS. 6 and 7, the measuring in- 
strument 2 is composed of a digital camera 1 7, the laser 
three-dimensional measuring device 16 and a calcula- 
tion-complement software 19. 
[0014] The digital camera 1 7, which is on the market, 
installed into the upper case body 5 such that the digital 
camera 17 can photograph the upper half of the body of 
the person B sits on the chair 7. The laser three<limen- 
6 ion a I measuring device 18, which is on the market, 
measures on the shape of the upper half of the body of 
the person 6 by projecting thereto a laser. The calcula- 
tion-complement software 19 processes measuring da- 
ta of the laser three-dimensional measuring device 18 
and the photographed data of the digital camera 17 in 
case of the portion that uncertain measuring portion 
and/or outline portion by 'the laser three-dimensional 
measuring device 1Q. Then the calculation-complement 
software 19 Is related connectedly to the digital camera 

17 and laser three-dimensional measuring device 18. 
[0015] As shown in FIG. B, the automatic three-di- 
mensional engraver 1 0 provided at the uppercase body 
S Is used In the general engraver, which on the market, 
like 'NC-5" of a desktop-type modeling device (manu- 
factured and sold by Mirnaki Engineering Co., Ltd.), so 
that adata converting software 20 which can covert from 
the measuring data into exclusive data for the engraver 
10 is installed therein and interposed connectedly be- 
tween the measuring Instrument 2 andthe engraver 10. 
[0016] Moreover, the operating device 16 is com- 
posed of an ON/DFF switch 21 , an operating switch for 
the measuring instrument 23, a cancel switch 24 and an 
OK switch 25. The operailng switch 23, cancel switch 
24 and OK switch 25 are provided on a switch box 22 
installed at the lower case body 4. 

[0017] The operation of the automatic three-dimen- 
sional engraving device of the above-mentioned struc- 
ture is as follows; 

[0018] First, the user sits on the chair 7, throws the 
predetermined value of coins into the coin slot 15 and 
pushes the operating switch 23. After that, the digital 
camera 17 of the measuring instrument 2 photographs 
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the upper halt of the body of the user eat on the chair 7, 
the shape of the upper half of the body \g measured by 
the laser three-dimensional measuring device 16 and 
the three-dimensional data Is collected. 

5 [001 fl] Next, three-dimensional data is processed by 
calculation-complement software 19 by using the pho- 
tographed data extracted from the digital camera 17 and 
data extracted from the laser three-dimensional meas- 
uring device 1Q. In this case, the image photographed 

io by the digital camera 17 is displayed in the monitor 9. 
[0020] Concerning the image that it is displayed on 
the monitor 9„ when the user judges the image is ail right, 
the user pushes the OK switch 25 as next step. Then, 
In the automatic three-dimensional engraver device 1, 
thethree-dimensionalshape data is converted to the ex- 
clusive data of the engraver 10, at the same time, the 
manipulator 14 works. After that, a solid sculpture body 
11 is pinched by the manipulator 14 and supplied from 
the supply device 12 to the engraver 10. 

so [0021] Under this condition, the automatic three-di- 
mensional engraver 10 starts based on the exclusive 
data of the engraver automatically, the engraver 10 en- 
graves the solid sculpture body 11 with three-dimen- 
sional shape. 

6 [0022] As shown in FIGS. 11 and 12, after the opera- 
tion of the sngnaver 10 finishes, the manipulator 14 
starts connectedly and conveys the solid sculptured 
body 11 A from the engraver 10 to the outlet 13. Accord- 
ingly, the solid sculptured body 11 A is discharged from 

so the outlet 13. 

DIFFERENT REFEHRED EMBODIMENT OF THE 
INVENTION 

& [0023] Other embodiments of the present Invention 
will now be described referring to FIGS. 13 to IB. 
Through the drawings of the embodiments, like compo- 
nents are denoted by liks numerals as of the first em-, 
bodlment and will not be further explained. 

40 [0024] A second embodiment of the present invention 
is shown in FIGS. 13 and 14. It is distinguished from the 
first embodiment by the fact that a personal computer 
29 and the monitor 9 are connected to the three-dimen- 
sional shape measuring instrument 2, and the meas- 
ured data extracted from the measuring Instrument 2 Is 
used for compule r graphics 30 on the monitor 9. Accord- 
ingly, the measuring instrument 2 may be used in this 
way. 

[0025] A third embodiment of the present Invention Is 
so shown in FIGS. 15 and 16. It is distinguished from the 
first embodiment by the fact that the digital camera 17, 
laser three-dimensional measuring device 18 and cal- 
culation-complement software 19 are installed into a 
portable case 6A integrally. Accordingly, the measuring 
w Instrument 2A may be composed in this way. 

[0026] A fourth embodiment of the present invention 
is shown inFiaS. 17 and 1B. It is distinguished from the 
first embodiment by the fact that the calculatian-comple- 
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ment software 9 is installed into a persona! computer 
29A.Thie calculation-complement software 9 in thiB em- 
bodiment can extract the outline data from the photo- 
graphed data provided by the digital camera 1 7, and the 
outline data is combined with the data extracted from 
the laser three-dimensional measuring device 18. Then, 
the space missing data in a moth- eaten state into out- 
line data is added to the combined data and the outline 
data are refined. Moreover, the software 19 can extract 
data defining wavy shape in hair from the photographed 
data of the digital camera 17 and combine to the outline 
data and data for wavy shape in user's hair. 
[0027] In addition, concerning the automatic three-di- 
mensional engraving apparatus of the present Inven- 
tion, it may be able to collect the measured data th rough 
network, communication satellite or the like and convert 
the collected data to the exclusive data for the engraving 
apparatus. After that, the exclusive data is distributed 
respectively among each of the automatic three-dimen- 
sional engraver automatically Then, each of solid sculp- 
ture bodies is engraved to the solid sculpture body with 
three-dimensional shape based on data. 
[0028] As est forth above, the advantages of the in- 
vention are as follows: 

(1] Since a throe-dimensional shape measuring in- 
strument comprises of a digital camera adapted to 
' photograph an object having a three-dimensional 
shape and to obtain an original pattern image r a la- 
ser three-dimensional measuring instrument capa- 
ble of measuring data of said object with a non-con- 
tact state; and a calculation-complement software 
utilizes measuring data of said three-dimensional 
measuring instrument and photographed pattern 
data to uncertain line portion by measuring said la- 
ser three-dimensional measuring Instrument and 
outline portion, measuring instrument can measure 
a complete three-dimensional shape of the upper 
half of the body of a person or the like substantially 
having beautiful outline by using the digital camera 
and laser three-dimensional measuring instrument 
provided fixedly. 

Therefore, the measuring instrument can 
measure data with complete three-dimensional 
shape substantially. 

(2) As discussed above, since only a digital camera 
and laser three-dimensional measuring instrument 
are fixed, the structure is simple and it is easy to 
Install. 

(3) As discussed above, the measuring instrument 
can measure a complete three-dimensional shape 
substantially even if it measures the upper half of 
the body off a person including a hair portion which 
it ie difficult to measure by using a laser. Therefore, 
the three-dimensional shape data are used as a sol- 
id sculpture, data for computer graphics or the like. 



Claim* 

1. A three-dimensional shape measuring instrument 
comprising: 

6 

a digital camera adapted to photograph an ob- 
ject having a three-dimensional shape and to 
obtain an original pattern image; 
a laser three-dimensional measuring instru- 

to ment capable of measuring data "of said object 

with a non-contact state; and 
a calculation-complement software utilizes 
measuring data of said three-dimensional 
measuring Instrument and photographed pat- 

15 tern data to uncertain line portion by measuring 

said laser three-dimensional measuring instru- 
ment and outline portion. 

2. A three-dimensional shape measuring instrument 
so according to claim 1, wherein said digital camera 

and laser three-dimensional measuring instrument 
to provided fixedly to a case such that said digital 
camera can photograph said object euch as a per- 
son positioned in front thereof and said laser three- 
25 dimensional measuring instrument can measure 
said a three-dimensional shape of said object, and 
said calculation-complement software is provided 
into said case. 
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